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1
KEYBOARD ILLUMINATION

BACKGROUND

1. Technical Field

Embodiments relate generally to visual displays, and more
particularly to illuminated input devices that can be selec-
tively or fully illuminated.

II. Background Discussion

Electronic devices are ubiquitous in society and can be
found in everything from household appliances to computers.
Many electronic devices include visual display elements that
can be selectively or fully illuminated by a light source, often
through backlighting. For example, many electronic devices
include keyboards or keypads that can be backlit to allow a
user to interact with the device in low light settings. Other
electronic devices may be configured to illuminate an asso-
ciated keyboard or keypad for purely aesthetic purposes.

While providing an attractive backlight for a user is useful
in many electronic devices, much of the aesthetic and practi-
cal appeal of a device can quickly be compromised if the light
source does not transmit enough light to be adequately per-
ceived by a user. Additionally, the light source required for
many visual display elements can quickly drain the power
source of the electronic device. This may be a problem, for
example, when the electronic device is running on battery
power or some other depletable power source. Likewise,
uneven or inadequate lighting may further detract from the
aesthetic appeal or functional aspects of a device.

Although many designs for providing illuminated visual
display elements on electronic and personal devices have
generally worked well in the past, there is a desire to provide
new and improved designs or techniques that result in even
more aesthetically pleasing and power-efficient visual dis-
play elements. In particular, the ability to provide visual dis-
play elements on electronic and personal devices in a manner
that can generate a sufficient amount of light to fulfill a
purpose while conserving space and power is desirable.

SUMMARY

Methods and apparatuses disclosed herein relate to backlit
keyboards and keypads. One embodiment may take the form
of a backlit keyboard that includes a light emissive layer
having emissive areas that transmit light through the keycap
in an upward direction. In some embodiments, the light emis-
sive layer may include an organic light-emitting diode light
source. The emissive areas may be formed by depositing
light-emitting polymers onto the surface of a substrate layer.
In one embodiment, the substrate layer may be transparent or
semi-transparent so that light transmitted by the emissive
areas is not blocked. In some embodiments, an encapsulation
layer may further include a printed circuit layer for transmit-
ting command signals to the processing unit of an electronic
device upon actuation of the keycaps.

Some embodiments may take the form a keyboard includ-
ing at least one keycap, a dome switch layer underlying the
keycap, and an encapsulation layer underlying the dome
switch layer. The encapsulation layer may include a first
printed circuit layer configured to transmit a signal corre-
sponding to the at least one keycap. The keyboard may further
include a light emissive layer underlying the encapsulation
layer. The light emissive layer may include at least one emis-
sive area corresponding to the at least one keycap and a
second printed circuit layer configured to supply a voltage to
the at least one emissive area.
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Other embodiments may take the form of a method for
manufacturing a light emissive layer for illuminating a key-
board. The method may include depositing a light-emitting
polymer onto a first layer to form an emissive area and form-
ing a first circuit on a second layer. The first circuit may be
configured to transmit a signal corresponding to a keycap.
The method may further include forming a second circuit on
the first layer. The second circuit may be configured to supply
a voltage to the emissive area.

Still other embodiments may take the form of a keyboard
including at least one keycap and a light emissive layer under-
lying the at least one keycap. The light emissive layer may
include at least one emissive area covering only a portion of
the light emissive layer and corresponding to the at least one
keycap. The keyboard may further include a dome switch
layer underlying the light emissive layer.

This summary is provided to introduce a selection of con-
cepts in a simplified form that are further described herein.
This summary is not intended to identify key features or
essential features of the claimed subject matter, nor is it
intended to be used to limit the scope of the claimed subject
matter. Other features, details, utilities, and advantages will
be apparent from the following more particular written
description of various embodiments, as further illustrated in
the accompanying drawings and defined in the appended
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a side perspective view of a laptop com-
puter in an open position and having an illuminated keyboard.

FIG. 2A illustrates an exploded side perspective view of
the illuminated keyboard of FIG. 1.

FIG. 2B illustrates a closeup and cutaway side cross-sec-
tional view of a keycap of the illuminated keyboard of FIG. 1,
as taken along line 2B-2B of FIG. 1.

FIG. 2C illustrates a closeup and cutaway side cross-sec-
tional view of a keycap of another embodiment of an illumi-
nated keyboard, as taken along line 2B-2B of FIG. 1.

FIG. 2D illustrates a closeup and cutaway side cross-sec-
tional view of a keycap of another embodiment of an illumi-
nated keyboard, as taken along line 2B-2B of FIG. 1.

FIG. 2E illustrates a closeup and cutaway side cross-sec-
tional view of a keycap of another embodiment of an illumi-
nated keyboard, as taken along line 2B-2B of FIG. 1.

FIG. 3 illustrates a top plan view of an encapsulation layer,
light emissive layer and driver of the illuminated keyboard of
FIG. 1.

FIG. 4A illustrates an exploded side perspective view of a
keycap and light emissive layer of another embodiment of an
illuminated keyboard.

FIG. 4B illustrates an exploded side perspective view of a
keycap and light emissive layer of still another embodiment
of an illuminated keyboard.

FIG. 5 is a flow chart illustrating operations of a method for
manufacturing an illuminated keyboard.

The use of the same reference numerals in different draw-
ings indicates similar or identical items.

DETAILED DESCRIPTION

Embodiments described herein relate to light-transmissive
and power-efficient input elements. In particular, certain
input elements can take the form of a fully or partially backlit
keyboard, individual keys, or a keypad. Sample input devices
may be used in conjunction with (or form part of) an elec-
tronic device, such as a personal computer (including laptop
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computers, handheld computing devices, and desktops),
computers, televisions, media players, mobile telephones,
personal digital assistants (PDA), household and commercial
appliances, and so on and so forth.

One embodiment may be a backlit key on a keyboard. The
key may include a light emissive layer having emissive areas
operative to transmit light in an upward direction and through
akeycap. In some embodiments, the light emissive layer may
include or be coupled to a light source such as an organic
light-emitting diode (OLED). One or more emissive areas
may be formed by depositing a light-emitting polymer onto
the surface of a substrate layer. In one embodiment, the sub-
strate layer may be transparent or semi-transparent so that
light transmitted by the emissive areas is not fully blocked. In
some embodiments, the keyboard may include an encapsula-
tion layer including a printed circuit layer for transmitting
command signals to the processing unit of an electronic
device upon actuation of the keycaps.

FIG. 1 is a perspective view of an example of an illumi-
nated keyboard 101. The keyboard could be part of a laptop,
a standalone keyboard, a desktop computer system, a docking
station, and so on. The keyboard 101 may have one or more
keys 103 and a housing 102 for fully or partially encasing the
electronic and mechanical components of the keyboard 101.
As will be further described below, one or more of the keys
103 may be illuminated using a light source (shown in FIGS.
2A-3 and discussed below) that is positioned behind the keys
103. In some embodiments, the light source may be full or
partially encased by the housing 102 of the keyboard 101.

FIG. 2A illustrates an exploded view of the keyboard 101
shown in FIG. 1. As shown in FIG. 2A, the keyboard 101 may
include a key layer 120, a dome switch layer 122, an encap-
sulation layer 124, and a light emissive layer 126. In one
embodiment, the dome switch layer 122 may be positioned
underneath the key layer 120, the light emissive layer 126
may be positioned underneath the dome switch layer 122, and
the encapsulation layer 124 may be positioned above the light
emissive layer 126. However, other embodiments may have
different configurations. For example, as will be further
described below, the encapsulation and light emissive layers
124, 126 may be positioned above the done switch layer 122.

In one embodiment, the key layer 120 may include a plu-
rality of keycaps 132. One example of a keycap 132 is shown
in a cutaway side cross-sectional view in FIG. 2B. As shown
in FIG. 2B, alegend 141 or graphic may be etched onto the top
outermost surface 131 of the keycaps 132. The legend 141 or
graphic may correspond to a command that may be executed
by the processing unit of the electronic device when the
keycap 132 is depressed. In one embodiment, the legend 141
may be etched using a computer-numerical controlled laser
etching technique for removing layers of material from the
outermost keycap surface 131. The laser etching process may
remove enough material from the keycap 132 surfaces so that
light is permitted to pass through the etched portions, thereby
illuminating the legend 141. In other embodiments, the leg-
end 141 may be mechanically or otherwise engraved. In fur-
ther embodiments, the legend may be painted or otherwise
deposited onto the surface of the keycap. The legend 141 may
have any shape or design that may include, but is not limited
to, alphabetic characters, punctuation symbols, numbers, and
so on and so forth. As will be further described below, the
legends 141 on the keycaps 132 may be selectively or fully
backlit using the light emissive layer 126.

The term “horizontal” as used herein is defined as a plane
parallel to the top outermost surface 131 of the keycaps 132,
regardless of its orientation. The term “vertical” refers to a
direction perpendicular to the horizontal direction just
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4
defined. Terms such as “above,” “below,” “up,” “down,” “bot-
tom,” “top,” “side,” “higher,” “lower,” “upper,” “over,” and
“under” are defined with respect to the horizontal plane.

In some embodiments, the keycaps 132 may be inserted
through appropriately-sized openings defined in the keyboard
housing. In other embodiments, the keycaps may be inserted
through openings defined by a key plate provided underneath
the keyboard housing. However, in further embodiments, the
keycaps 132 may not be extended through openings, but may
be part of the keyboard housing. The keycaps 132 may be
unattached to one another or connected via a membrane that
extends between the keycaps 132.

The dome switch layer 122 may include a flexible mem-
brane 140 and a plurality of dome-shaped protrusions 143
terminating in switches 142 that may be downwardly
depressed to contact a first wiring layer 155 (as shown in
FIGS. 2B-2E and further described below) deposited on the
encapsulation layer 124. When the switch 142 makes contact
with the first wiring layer 155, a circuit corresponding to a
specific keycap 132 may be closed and a signal may be
transmitted to the processing unit of the electronic device. In
contrast, when the switch 142 is not in contact with the first
wiring layer 155, the circuit corresponding to the keycap 132
may be left open. Each of the switches 142 in the keyboard
101 may correspond to a specific keycap 132 so that a key-
board user may depress the keycaps 132 either individually or
in combination with other keycaps to transmit various com-
mand signals to the processing unit of the electronic device.

In one embodiment, the membrane 140 may be formed
from a non-conductive flexible material. For example, the
membrane 140 may be formed from a flexible polymeric
material, such as rubber or silicone. The switches 142 may be
formed from any conductive material, such as a metal or
polyester. In some embodiments, the membrane 140 and the
switches 142 may be formed from different materials. How-
ever, in other embodiments, the membrane 140 and switches
142 may be formed from the same material. For example, in
one embodiment, the membrane 140 and switches 142 may
both be formed from rubber, with the switch 142 being doped
in a metallic substance that conducts electricity.

In some embodiments, the dome switch layer 122 may
further include multiple scissor-switches 170 that may be
attached to the keycaps 132. In one embodiment, the scissor
switches 170 may include two plastic pieces that interlock in
a crossed or “scissor’-like fashion. The scissor switches may
engage a plunger that depresses the switches 142 toward the
first wiring layer 155 to complete the circuit corresponding to
the keycap 132. Generally, the scissor-switches may allow for
a shorter key travel distance, and may further extend the life
span of the keyboard by reducing side-to-side movement of
the keycap 132 when depressed. Other embodiments may
include a dome switch layer that does not utilize a scissor-
switch mechanism.

As shown in FIGS. 2A and 2B, a light emissive layer 126
may be provided underneath or above the dome switch layer
122. In one embodiment, the light emissive layer 126 may be
configured as a panel that has a planar surface. However, other
embodiments may include other configurations of light emis-
sive layers. For example, the light emissive layer 126 may be
configured as a light guide panel, light tube, light pipe, optical
fiber, and so on and so forth. In another embodiment, the light
emissive layer 126 may be an organic light-emitting diode
(OLED) display panel. In still other embodiments, the light
emissive layer 126 may include or be coupled to any other
type of light source, such as one or more light-emitting diodes
or other light source.
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Generally, an OLED is a light-emitting diode having an
emissive electroluminescent layer made from an organic
compound. Multiple OLEDS may be formed into or on a film
of light-emitting polymers. In one embodiment, the OLED
panel may be manufactured by depositing or printing the
light-emitting polymers onto a substrate layer 145. When
connected to a voltage source, the deposited light-emitting
polymers may emit light. As will be further discussed below,
the light-emitting polymers may be deposited in a predeter-
mined pattern or configuration so as to form an emissive area
149 having a desired pattern or shape. Accordingly, when the
light emissive layer 126 is connected to a supply voltage, the
OLED:s in the emissive areas 149 and receiving voltage may
emit light, while the other portions of the light emissive layer
remain unilluminated. Suitable methods for depositing and
patterning the light-emitting polymers may include, but are
not limited to, organic vapor jet printing, vapor thermal
evaporation, laser patterning, and so on and so forth. In one
embodiment, the substrate layer 145 may be formed from a
transparent or semi-transparent non-conductive or conduc-
tive material. In other embodiments, the substrate layer 145
may be formed from an opaque material. The substrate layer
may be formed from any suitable material for receiving the
light-emitting polymers, including, but not limited to, poly-
ethylene terephthalate, silicon, glass, plastic, or any other
suitable substrate.

In one embodiment, the OLED panel may be a passive-
matrix OLED. However, in other embodiments, the OLED
panel may be an active-matrix OLED. Additionally, the
OLED panel may be top light-emitting, bottom light-emit-
ting, or a combination thereof. Further, the emissive areas 149
may be transparent or semi-transparent when lit. However, in
other embodiments, the emissive areas 149 may be an fully or
partially opaque.

OLED panels may be used in certain circumstances where
traditional display devices are unsuitable or encounter issues.
OLED panels do not require a backlight to function, and may
therefore be much thinner and lighter than backlit light
sources, thus resulting in a thinner and lighter keyboard con-
struction. Additionally, a single OLED panel is capable of
producing multiple emissive patches as opposed to a single
enlarged emissive area. OLED panels further draw a rela-
tively small amount of power for the light produced, and
therefore require less power for their operation than many
backlit display devices.

As shown in FIG. 2A, the light emissive layer 126 may also
include or be adjacent to a second wiring layer 157. The
second wiring layer 157 may be coupled to one or more
OLED:s in the emissive areas 149 of the light emissive layer
126, and may be configured to supply a voltage from a voltage
source to illuminate the emissive areas 149 by activating the
corresponding OLED(s).

In one embodiment, the first and second wiring layers 155,
157 may be printed circuits, in which the wires are deposited
onto the encapsulation and/or substrate layers 124, 145. In
other embodiments, the wires may be etched or embedded
into the encapsulation and/or substrate layers 124, 145. As
shown in FIG. 2B, the first wiring layer 155 may be provided
on the outermost surface 144 of the encapsulation layer 124,
while the second wiring layer 157 may be provided on the
outermost surface 147 of the substrate layer 145. Forming the
first and second wiring layers 155, 157 on the encapsulation
and/or substrate layers 124, 145 may reduce the need for
additional circuitry between the light emissive layer 126 and
the keycap 120 that may block or scatter light emitted by the
emissive areas 149, while also allowing for a more compact
keyboard design. In other embodiments, the first and/or sec-
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ond wiring layers 155, 157 may be provided on other layers of
the keyboard. Additionally, the first and second wiring layers
155, 157 may be provided on the same layer. For example, the
first and second wiring layers 155, 157 may both be provided
on the substrate layer or on the encapsulation layer.

The first and second wiring layers 155, 157 may have any
suitable wire configuration for connecting the OLEDs and/or
dome switches 142 when depressed. For example, the first
and second wiring layers 155, 157 may include a plurality of
wire rows corresponding to each row of the keyboard, as well
as a plurality of wires extending in a direction perpendicular
to the rows. Other examples may have different configura-
tions. For example, other embodiments may include wire
columns corresponding to each column of the keyboard and
wires extending in a direction perpendicular to the columns.

As shown in FIGS. 2A and 2B, an encapsulation layer 124
may be provided above the light emissive layer 126. The
encapsulation layer 124 may serve to form a wall above at
least a portion of the light emissive layer 126 so that the
light-emitting polymers forming the emissive areas 149 ofthe
OLED are protected and insulated between the substrate and
encapsulation layers 145, 124. In one embodiment, the encap-
sulation layer 124 may be a rigid or semi-rigid planar sheet
that further reinforces the structure of the keyboard 101. The
encapsulation layer 124 may also define mounting holes or
structures for receiving the scissor-switches 170 that may be
attached to the keycaps 132. However, in other embodiments,
the scissor-switches 170 may be mounted to another layer of
the keyboard, such as to the substrate layer 145. The encap-
sulation layer 124 may be formed from any suitable substrate,
such as glass, polyethylene terephthalate, an elastomer, and
so on and so forth. In some embodiments, the encapsulation
layer 124 and the substrate layer 145 may be formed from the
same material. However, in other embodiments, the encapsu-
lation and substrate layers may be formed from different
materials.

Another embodiment may further include an optional
metal layer that is positioned underneath the light emissive
layer 126. One implementation of this embodiment is shown
in FIG. 2C, illustrating a partial cross-sectional view of
another embodiment of a keyboard 201 that includes a planar
metal sheet 129. The planar metal sheet 129 may provide
further structural support and rigidity to the keyboard 101 as
the keycaps 132 are depressed. In one embodiment, the metal
sheet 129 may be positioned underneath both the encapsula-
tion layer 124 and the light emissive layer 126 so that the light
emitted from the emissive areas 149 is not obstructed by the
metal sheet 129. Alternatively, FIG. 2D illustrates another
embodiment of a keyboard 301, in which a patterned metal
sheet 135 may be positioned between the light emissive layer
126 and the keycap 132. For example, the metal sheet 131
may define multiple apertures 136 and/or include semi or
fully transparent areas that are arranged in a pattern so that
light from the emissive areas 149 is not blocked by the sheet.
Other embodiments may use a patterned metal sheet that
reflects light from the emissive areas 149 in an upward direc-
tion. In the embodiment shown in FIG. 2D, the patterned
metal sheet 135 may also define mounting holes or structures
for receiving the scissor-switches 170 that may be attached to
the keycaps 132. However, in other embodiments, the scissor-
switches 170 may be mounted to other layers of the keyboard
301, such as to the encapsulation layer 124 or the substrate
layer 126.

In some embodiments, the light emissive layer 126 may be
positioned above the dome switch layer 122. One implemen-
tation of this embodiment is shown in FIG. 2E, illustrating a
partial cross-sectional view of another embodiment of a key-
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board 501 in which the encapsulation layer 124 and the light
emissive layer 126 are positioned underneath the keycap 132
and above the dome switch layer 122. This embodiment may
serve to enhance the amount of light emitted through the
legend 141, since light from the emissive areas 149 is not
scattered or blocked by an intervening dome switch layer 122.
In one embodiment, the light emissive layer 126 may be a
flexible OLED that includes flexible substrate and encapsu-
lation layers 145, 124 that can be downwardly biased when
the keycap 132 is depressed. For example, the substrate and/
or encapsulation layers 145, 124 may be formed from a thin
sheet of plastic, polyethylene terephthalate, fabric, and so on
and so forth.

As discussed above, the dome switch layer 122 may be
positioned underneath the substrate layer 145 of the light
emissive layer 126. The dome switch layer 122 may be posi-
tioned above the first wiring layer 155, which may be depos-
ited on a metal layer 129 positioned underneath the dome
switch layer 122. In some embodiments, the metal layer 129
may be a rigid or semi-rigid sheet that serves to provide
structural reinforcement for the keycap 132 and for the light
emissive layer 125 when the keycap is depressed. The metal
layer 129 may define mounting holes for receiving the scis-
sor-switches 170 that are attached to the keycaps 132.

In contrast to existing keyboards, which include multiple
layers obstructing light from the illumination source, the light
emissive layer of the described embodiments may be posi-
tioned directly underneath the dome switches or on top of the
dome switches, thereby enhancing the amount of light trans-
mitted through the keycap. Accordingly, the need for addi-
tional light-enhancing features, such as microlenses and
masks configured to prevent scattering, is reduced or elimi-
nated. However, other embodiments of keyboards may
include additional layers between the light emissive layer 126
and the keycap 132. For example, one embodiment may
include a layer positioned above the light emissive layer 126
that includes a microlens array configured to enhance the
amount of light emitted from the emissive arcas 149.

FIG. 3 illustrates an example of an encapsulation layer 124,
light emissive layer 126, driver 130, and processing unit 160
that may be utilized in conjunction with an embodiment of the
keyboard 101. As alluded to above, the light emissive layer
126 may include an OLED or multiple OLED light sources.
In one embodiment, the driver 130 may be a single or multi-
channel OLED driver. As shown in FIG. 3, the driver 130 may
be connected to the second wiring layer 157 to supply voltage
to the emissive areas 149. The driver 130 may be configured
to control the voltage supplied to the light emissive layer 126
by turning the voltage supply on and off, for example, using a
pulse width modulated (PWM) signal. The PWM signal may
be generated within the driver 130, or alternatively, by
another component within or external to the keyboard 101,
such as a keyboard controller. In other embodiments, the
voltage supplied to the emissive areas 149 may be from an
analog source, and the voltage level may be varied, as
opposed to switched on and off.

In some embodiments, the driver 130 may control the light
source based on an input from a light sensor. The light sensor
may be an ambient light sensor configured to sense light
within the visible light spectrum. In one embodiment, the
driver 130 may be configured to turn on and turn off the light
source based on the amount (or brightness) of light impinging
on the light sensor. The driver 130 may further be configured
to dim or brighten the light source based on the reading from
the light sensor. As an example, the driver may increase the
frequency of the PWM signal to brighten the light source if
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the ambient light sensor indicates that the environment is dark
or light is otherwise below a threshold.

Other embodiments may control the light source based on
a battery reading, for example, to conserve battery power of
the laptop or computer. In one embodiment, the driver 130
may be configured to turn on and turn off the light source
based on the amount (or brightness) or level of charge of a
battery. The driver 130 may further be configured to dim or
brighten the light source based on the level of charge of the
battery. As an example, the frequency of the PWM signal may
be adjusted to dim the light source and/or turn off the light
source if a power meter indicates that the battery is at a low
level or otherwise below a threshold.

The processing unit 160 may be within or external to the
keyboard. In some embodiments, the processing unit 160
may be a processing unit within the electronic device. For
example, the processing unit may be a microprocessor or a
central processing unit of a desktop computer or laptop, and
the microprocessor or central processing unit may be config-
ured to communicate with the driver 130. For example, the
microprocessor may transmit control signals to the driver 130
to turn off, turn on, brighten and/or dim the light source.
Alternatively, software or firmware, such as in the form of an
operating system, may be configured to control the driver
130. In other embodiments, the processing unit may be pro-
vided within the keyboard housing. The processing unit 160
may be connected to the first wiring layer 155, which, as
alluded to above, may be deposited on or part of the encap-
sulation layer 124. As discussed above, the first wiring layer
155 may be configured to transmit command signals corre-
sponding to a depressed keycap to the processing unit 160 for
processing the signal associated with the depressed key.

FIGS. 4A and 4B illustrate, in a side-perspective view, two
emissive area patterns that may be employed with different
embodiments of the illuminated keyboard. In one embodi-
ment, shown in FIG. 4A, the light emissive layer 126 may
include multiple emissive areas 149. For example, the light
emissive layer 126 may include one emissive area 149 per
keycap 132 on the keyboard 101. In one embodiment, each
emissive area 149 may have a shape that is substantially
identical to the shape of the top surface of the corresponding
keycap 132. For example, the space bar keycap 132 may be
associated with an elongated rectangular-shaped emissive
area 149, while a square letter or number keycap may corre-
spond to a square-shaped emissive area 149. In some embodi-
ments, each keycap 132 may be aligned with a corresponding
emissive area 149 along at least one vertical axis so that light
from the emissive area 149 may be directed vertically upward
through all or a portion of the top surface of the keycap. In
other embodiments, a single emissive area 149 may be con-
figured to illuminate multiple keycaps 132, or may only cover
a portion of the top surface of the keycaps.

As discussed above, the legends 141 may be etched to
allow light to pass through the keycap 132, while the unetched
portions of the keycap may be formed from or coated with a
light-blocking material to block light emitted by the emissive
areas 149. Accordingly, the legends 141 may fully or partially
control the amount of light emitted by the keycaps 132,
regardless of the shape or size of the emissive area 149 under-
lying the keycaps. As such, even if a particular emissive area
149 is larger than the area encompassed by the legend 141, a
keyboard user may perceive the outline of the legend when
the keyboard is illuminated, as opposed to the entire emissive
area.

In another embodiment, shown in FIG. 4B, the emissive
areas 159 may have a shape that is substantially identical to
the shape of the legend 141 on a corresponding keycap 132.
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For example, the emissive area 159 corresponding to akeycap
132 representing the letter “L” may have an “L” shape. In
some embodiments, each keycap 132 may be aligned with a
corresponding emissive area 159 along at least one vertical
axis so that light from the emissive area 159 may be directed
vertically upward through all or a portion of the legend 141.
Accordingly, the legends may appear to be illuminated to a
keyboard user when the emissive area 159 is connected to a
voltage supply. In this embodiment, illumination of the key-
caps 132 may be substantially confined to the legends, and
light may be prevented from illuminating other portions of the
keyboard, such as the edges or sides around the keycaps 132.
In another embodiment, the emissive area may match the
overall shape of the legend 141, but may be larger or smaller
than the legend 141.

The embodiments described in FIGS. 4A and 4B may
provide many significant power-saving advantages over
existing keyboard configurations while enhancing the
amount of light that is transmitted through the keycaps 132.
For example, the smaller emissive areas require less power for
their illumination than a light emissive layer with a larger total
emissive area. These embodiments may also serve to reduce
light scattering and diffraction, allowing for the use of a lower
power light source to generate a brighter backlight. Further-
more, the alignment of the patterned emissive areas with the
keycap 132 orlegend 141 may enhance the uniformity of light
distribution from the keycap, as perceived by a keyboard user.

FIG. 5 shows a flow chart illustrating operations of a
method 500 for manufacturing an illuminated keyboard. In
operation 501, the method may include depositing a light-
emitting polymer onto a first layer to form an emissive area.
As discussed above, the light-emitting polymer may be
deposited onto a substrate layer of a light emissive layer so as
to form an emissive pattern or design when illuminated. In
operation 503, the method may include forming a first circuit
on a second layer. In one embodiment, the first circuit may be
deposited onto the encapsulation layer. In other embodi-
ments, the first circuit may be deposited onto another layer of
the keyboard, such as a metal layer or the substrate layer. In
one embodiment, the first circuit may correspond to at least
onekey of thekeyboard. The first circuit may be configured to
transmit a command signal corresponding to the key when a
dome switch is depressed onto the first circuit.

In operation 505, the method may include forming a sec-
ond circuit on the first layer. As discussed above, the second
circuit may be deposited onto the substrate layer. In one
embodiment, the second circuit may be configured to transmit
a voltage to the emissive areas of the keyboard. When con-
nected to the voltage, the emissive areas may be illuminated.
In operation 507, the method may include aligning at least a
portion of the keycap with the emissive pattern along at least
one vertical axis so that light transmitted by the emissive
pattern is directed through at least a portion of the keycap. In
one embodiment, the emissive pattern may be aligned along
at least one vertical axis with the legend etched onto the
outermost keycap surface, and the emissive pattern may have
substantially the same shape as the legend. In another
embodiment, the emissive pattern may have substantially the
same shape as the top surface of the keycap. In alternate
embodiments, the operations illustrated in the flow chart can
be performed in a different order than that specified by the
flow chart. For example, in one embodiment, forming the first
circuit on the second layer may be performed after forming
the second circuit on the first layer, and so on and so forth.

Other embodiments may include other configurations of
illuminated keyboards or keypads that may be implemented
in a variety of electronic devices including, but not limited to:
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a desktop computer; a portable computing device or mobile
phone; remote control; appliance such as a refrigerator,
microwave oven, and so on; and any other electronic device.
Additionally, other embodiments may utilize other types of
backlit visual display elements. For example, in one embodi-
ment, a trackpad may be backlit. The trackpad may include an
array of touch-sensitive elements with a corresponding back-
light array including a plurality of emissive areas for illumi-
nating locations in which the trackpad is touched by a user.
Alternatively, the backlight array may illuminate locations in
which the trackpad is not touched. As such, although the
description included herein may include some specific
embodiments and may be related to particular functions, it
should be understood that the embodiments described herein
may be implemented in a wide variety of devices and may
perform a variety of functions.

What is claimed is:

1. A keyboard, comprising:

an illuminable key comprising:

a keycap;

a dome switch positioned below the keycap and com-
prising a flexible membrane and an electrically-con-
ductive contact;

a light emissive layer positioned below the dome switch
and comprising:

a substrate; and

a film of light-emitting polymer formed on the sub-
strate in a shape that corresponds to an area defined
by or through the keycap;

an encapsulation layer positioned below the dome
switch and over the film of light-emitting polymer,
thereby encapsulating the film of light-emitting poly-
mer;

a switch contact layer formed on or coupled to a top
surface of the encapsulation layer and configured to
transmit a signal corresponding to the illuminable key
when the illuminable key is pressed and the flexible
membrane of the dome switch compresses a distance
sufficient for the electrically-conductive contact to
touch the switch contact layer; and

apower supply trace disposed on a bottom surface of the
encapsulation layer, the power supply trace config-
ured to supply a voltage to film of light-emitting poly-
mer so that the film of light-emitting polymer gener-
ate and emit light toward the area defined by or
through the keycap.

2. The keyboard of claim 1, wherein the encapsulation
layer is transparent.

3. Thekeyboard of claim 1, wherein the shape of the film of
light-emitting polymer is substantially identical to the area
defined by or through the keycap.

4. The keyboard of claim 1, wherein the film of light-
emitting polymer is aligned with the area defined by or
through the keycap along a vertical axis such that light gen-
erated by the film of light-emitting polymer is directed
upwardly through the area defined by or through the keycap.

5. The keyboard of claim 1, wherein the encapsulation
layer is glass.

6. The keyboard of claim 1, wherein the area defined by or
through the keycap defines a legend, and the shape ofthe film
of light-emitting polymer is substantially identical to the
shape of the legend.

7. The keyboard of claim 6, wherein the film of light-
emitting polymer is aligned with the legend along a vertical
axis such that light generated by the film of light-emitting
polymer is directed upwardly toward and through the legend.
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8. The keyboard of claim 1, wherein the switch contact
layer is formed on the substrate layer.

9. The keyboard of claim 1, wherein the film of light-
emitting polymer is formed to define a plurality of distinct and
separated light emissive areas.

10. The keyboard of claim 1, wherein the film of light-
emitting polymer comprises an organic light-emitting diode.

11. The keyboard of claim 1, wherein the film of light-
emitting polymer covers only a portion of the light emissive
layer.

12. A method for manufacturing a light emissive layer for
illuminating a keyboard, comprising:

depositing a film of light-emitting polymer onto a first

surface of a substrate to form a plurality of distinct and
separate light-generating areas;

depositing an encapsulation layer on the substrate and over

the plurality of distinct and separate light-generating
areas;

forming a first circuit on an external surface of the encap-

sulation layer opposite the plurality of distinct and sepa-
rate light-generating areas, the first circuit configured to
transmit a signal corresponding to a keycap when the
keycap is pressed by a user; and

forming a second circuit on the first surface of the sub-

strate, the second circuit coplanar with the plurality of
distinct and separate light-generating areas and config-
ured to supply a voltage to each of the plurality of dis-
tinct and separate light-generating areas to cause each of
the plurality of distinct and separate light-generating
areas to generate and emit light.

13. The method of claim 12, further comprising:

aligning the keycap with at least one of the plurality of

distinct and separate light-generating areas along a ver-
tical axis such that light generated thereby is directed
toward at least a portion of the keycap.

14. The method of claim 12, wherein the substrate is glass.

15. A keyboard, comprising:

a keycap;

a light-generating layer underlying the keycap, the light-

generating layer comprising:
a substrate;
a power circuit formed onto the substrate;
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a light-emitting polymer deposited onto the substrate
and connected to the power circuit, the light-emitting
polymer deposited so as to define a first and a second
discrete light-generating area, the first and second
discrete light-generating areas each covering only a
portion of the substrate, the first discrete light-gener-
ating area formed into a shape corresponding to an
area defined by or within the keycap; and

an encapsulation sheet disposed over the light-emitting
polymer, thereby encapsulating the first and the sec-
ond discrete light-generating areas;

a switch circuit disposed on a surface of the encapsulation
sheet opposite the light-emitting polymer, the switch
circuit configured to transmit a signal corresponding to
the keycap when the keycap is pressed by a user; and

a dome switch underlying the first discrete light-generating
area and aligned with the keycap.

16. The keyboard of claim 15, wherein the first and second
discrete light light-generating areas are flexible organic light-
emitting diodes.

17. The keyboard of claim 15, wherein the keycap defines
a legend and the first discrete light-generating area is aligned
with the legend along a vertical axis such that light generated
by the first discrete light-generating area is directed upwardly
through the legend.

18. A keyboard, comprising:

a plurality of keys, each key comprising:

a keycap;

a dome switch underlying the keycap;

an encapsulation sheet comprising:
atop surface oriented toward the keycap, the top surface

comprising a switch circuit underlying the keycap;
and

a bottom surface opposite the top surface;

a light-generating area disposed onto a top surface of a
substrate, the light-generating area positioned to inter-
face the bottom surface of the encapsulation sheet so as
to underlay the keycap and such that the light-generating
area is encapsulated by the encapsulation sheet; and

a power circuit disposed on the substrate and electrically
coupled to the light-generating area and configured to
provide electrical power to the light-generating area.
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